












































6XU\DZDWL $OIL 5L]NL 5DKD\X 1DG\D 5L]NL $KPDGD \DQJ WHODKPHQHPDQL
VHODPDNXOLDKGL8QLYHUVLWDV0XKDPPDG\DK6XUDNDUWD
 6DKDEDWVDKDEDW SHQXOLV0HJD 3DQJDVWLND (IQXJURKR EHU 4XHHQ \DQJ
VHODOX PHPEHULNDQ VHPDQJDW GDQ GXNXQJDQ XQWXN VHJHUD PHQ\HOHVDLNDQ
SHUNXOLDKDQLQL
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VLVWHPDWLND SKDQHURJDPDH VHQGLUL ELDVDQ\D GLODNXNDQ VHFDUD PDQGLUL PDXSXQ
EHUNHORPSRNGL GDODP ODERUDWRULXP$GDQ\DSDQGHPL&29,'PHQ\HEDENDQ
SUDNWLNXP 6LVWHPDWLND 3KDQHURJDPDH KDUXV GLODNVDQDNDQ VHFDUD GDULQJ 7XMXDQ
GDULSHQHOLWLDQLQLDGDODKXQWXNPHQJHWDKXLKDVLOEHODMDUPDKDVLVZDSDGDSUDNWLNXP
VLVWHPDWLND SKDQHURJDPDH VHUWD PHQJHWDKXL SHUVHSVL PDKDVLVZD  PHQJHQDL
SHPEHODMDUDQ SUDNWLNXP VLVWHPDWLND SKDQHURJDPDH VHFDUD GDULQJ0HWRGH \DQJ
GLJXQDNDQGDODPSHQHOLWLDQLQLDGDODKPHWRGH NXDOLWDWLI GHVNULSWLI'DWDGLGDSDWNDQ
GDUL GDIWDU QLODL 7.3 7HV .RPSHWHQVL 3UDNWLNDQ  QLODL ODSRUDQ GDQ SHUVHSVL
PDKDVLVZD \DQJ GLVDPSDLNDQ PHQJJXQDNDQ DQJNHW JRJJOH IRUP +DVLO \DQJ
GLGDSDWNDQ KDVLO EHODMDU PDKDVLVZD EHUGDVDUNDQ GDWD QLODL 7.3  GDODP
NDWHJRULUHQGDKVHGDQJGDQGDODP NDWHJRULWLQJJL6HGDQJNDQXQWXN
QLODL ODSRUDQEHUGDVDUNDQGDWDQLODL ODSRUDQ PDKDVLVZDWHUPDVXNNHGDODP
NDWHJRUL WLQJJL+DVLO \DQJGLGDSDWGDULDQJNHWSHUVHSVLPDKDVLVZDGLVLPSXONDQ
EDKZD SHPEHODMDUDQ GDULQJ PHPEHULNDQ EHUEDJDL GDPSDN SRVLWLI GLDQWDUDQ\D
DGDODKNHPXGDKDQDNVHVGDQSHQJLQKNDWDQKDVLOEHODMDU
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3KDQHURJDPDH V\VWHPDWLFV LV RQHRI WKH FRPSXOVRU\ VXEMHFWV LQZKLFK WKHUH DUH
WKHRULHVDQGSUDFWLFXPVWKDWPXVWEHWDNHQE\WKVHPHVWHUVWXGHQWVLQWKHELRORJ\
HGXFDWLRQ VWXG\ SURJUDP ).,3 806 7KH SUDFWLFDO LPSOHPHQWDWLRQ RI WKH
3KDQHURJDPDHV\VWHPDWLFVFRXUVHLWVHOILVXVXDOO\FDUULHGRXWLQGHSHQGHQWO\RULQ
JURXSV LQ WKH ODERUDWRU\ 'XH WR WKH &29,' SDQGHPLF WKH 3KDQHURJDPDH
6\VWHPDWLFVSUDFWLFXPPXVWEHFDUULHGRXWRQOLQH7KHSXUSRVHRIWKLVVWXG\ZDVWR
GHWHUPLQHVWXGHQWOHDUQLQJRXWFRPHVLQSKDQHURJDPDHV\VWHPDWLFVSUDFWLFXPDQG
WR GHWHUPLQH VWXGHQW SHUFHSWLRQV RI RQOLQH SKDQHURJDPD V\VWHPDWLFV SUDFWLFXP
OHDUQLQJ7KHPHWKRGXVHGLQWKLVUHVHDUFKLVGHVFULSWLYHTXDOLWDWLYHPHWKRG7KH















6LVWHPDWLND 3KDQHURJDPDH 6HPHVWHU *HQDS 7DKXQ $MDUDQ ´
3HQHOLWLDQ LQL PHUXSDNDQ V\DUDW GDODP PHQ\HOHVDLNDQ SHQGLGLNDQ XQWXN
PHPSHUROHK JHODU 6DUMDQD 3HQGLGLNDQ GL 8QLYHUVLWDV0XKDPPDG\DK 6XUDNDUWD
'DODP PHQ\HOHVDLNDQ VNULSVL LQL SHQXOLV EDQ\DN PHQGDSDW PDVXNDQ EDQWXDQ
GRURQJDQ VDUDQ GDQ ELPELQJDQ GDUL EHUEDJDL SLKDN 2OHK NDUHQD LWX SDGD
NHVHPSDWDQLQLGHQJDQNHUHQGDKDQKDWLSHQXOLVPHQ\DPSDLNDQWHULPDNDVLKNHSDGD
 ,EX 3XWUL $JXVWLQD 63G 03G VHODNX GRVHQ SHPELPELQJ \DQJ WHODK










3HQXOLVPHQ\DGDUL EDKZD VNULSVL LQL EDQ\DN WHUGDSDW NHNXUDQJDQ VHKLQJJD
SHQXOLVPHQJKDUDSNDQNULWLNGDQVDUDQ\DQJPHPEDQJXQ3HQXOLVEHUKDUDSVNULSVL
LQL GDSDW EHUPDQIDDW EDJL SHQJHPEDQJDQ LOPX SHQJHWDKXDQ 'DQ VHPRJD
VHPXDQ\DGDSDWPHQMDGLEHUNDKGDQEHUQLODLLEDGDKGLVLVL$OODK6:7
6XUDNDUWD$JXVWXV
3HQXOLV
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